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© When gas is generated in an emergency situ- 
ation of a vehicle and a cylinder is driven, one of 
wires rotates a pulley via a small diameter portion of 
the pulley. For this reason, the other wire connected 
to a large diameter portion of the pulley has a length 
wound around the large diameter portion, which is 
longer than that of the one wire. A drive stroke of the 
cylinder is increased and transmitted to a seat belt 
buckle. As a result, even if the cylinder is ot a smal^ 
size, a long pulling stroke is applied to a seat belt. 



FIG. 1 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a buckle re- 
tractor which, at the time of a sudden deceleration 
of a vehicle, retracts a buckle toward a lower side 
of a vehicle body to cause a webbing to be applied 
closely to an occupant. 

DESCRIPTION OF THE RELATED ART 

As means for causing a webbing to be applied 
closely to an occupant at the time of a sudden 
deceleration of a vehicle, there has been known, in 
addition to a webbing retractor, a mechanical buck- 
le retractor, called an inner pretensioner. which 
retracts, toward a lower side of a vehicle body, a 
buckle engaged with a tongue plate which is moun- 
ted at an intermediate portion of the webbing. 

One example of this type of buckle retractor is 
shown in Fig. 4. In a buckle retractor 70 shown in 
Fig. 4, a lock plate 76 is connected to an anchor 
portion 74 of a buckle 72. One end of a wire 80 is 
mounted at a lower end portion of the lock plate 76 
via a connecting piece 78. An intermediate portion 
of the wire 80. is wound around a pulley 82 pro- 
vided at a. front side of a direction in which the 
buckle 72 is retracted, and the other end of the 
wire 80 is connected to a piston 86 disposed within 
a cylinder 84. The cylinder 84 is equipped with a 
gas generator 88 which operates at the time of a 
sudden deceleration of a vehicle so as to generate 
a large amount of gas. As a result, the piston 86 
moves within the cylinder 84 and applies tension to 
the wire 80, so that the wire 80 is forcibly pull, in 
and the lock plate 76 is retracted together with the 
buckle 72. 

However, in the conventional buckle retractor 
70 as described above, since the buckle 72 is 
retracted via the wire 80, there is needed for a 
moving stroke of the piston 86 which is the same 
length as the amount by which the buckle 72 is 
retracted. For this reason, the size of the cylinder 
84 becomes large so that a large configuration 
space is required. Particularly, there exist 
drawbacks in that, in a small-size vehicle or the 
like, in which it is difficult to widely maintain a 
configuration space, assembling efficiency deterio- 
rates. 

The present invention was developed in light of 
the above circumstances and it is an object of the 
present invention is to provide a buckle retractor 
which can sufficiently maintain a space for the 
amount by which the buckle is retracted and which 
is of a small siz so that a large configuration 
space is not required. 



SUMMARY OF THE INVENTION 

When tension , from a drive source such as a 
cylinder is transmitted to a transmission means 

5 such as a wire, the tension is transmitted to a seat 
belt after a drive stroke of the drive source has 
been increased by a stroke increasing means. For 
this reason, even when the drive stroke of the drive 
source is small, a large moving stroke can be 

w obtained for the seat belt. 

As the stroke increasing means, a structure 
can be used in which wires respectively wound 
around a pulley having a small diameter portion 
and a large diameter portion are connected to the 

15 drive source and the seat belt, respectively, the 
small diameter portion is rotated by a driving force 
from the drive source, and the wire connected to 
the seat belt is wound around the large diameter 
portion. However, other , various stroke increasing 

20 means can also be used: one of them is that a pair 
of gear wheels which mesh each other and have 
different pitch diameters are used, the small diam- 
eter gear being driven and the large diameter gear 
pulling a seat belt; another is that a link having 

2$ different lengths from a center fine of rotation is 
used, a short turning radius portion being driven 
and a long turning radius portion pulling a seat belt; 
and still other is that a cam is used. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partially broken front view illustrating 
an overall construction of a buckle retractor accord- 
ing to an embodiment of the present invention, 
as Fig. 2 is a front view corresponding to Fig. 1 

and illustrating a state in which the buckle retractor 
according to the embodiment of the present inven- 
tion is being actuated. 

Fig. 3 is a side view illustrating a large diam- 
40 eter portion and a small diameter portion of a 
pulley of the buckle retractor according to the 
embodiment of the present invention. 

Fig. 4 is a cross-sectional view illustrating an 
overall construction of a conventional buckle retrac- 
45 tor. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

so Referring now to Fig. 1 through Fig. 3, a de- 

scription will be given of an embodiment of the 
. present invention. Note that arrows "FR" and "UP" 
shown in the accompanying drawings, respectively 
represent the forward direction of a vehicle and the 
55 upward direction thereof. 

Fig. 1 shows a partially broken front view of an 
ov rail construction of a buckl retractor 10 accord- 
ing to an embodim nt of the pr sent invention. 
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In Fig. 1, a main body portion 12 of th buckle 
retractor 10 is mounted to a side surface of an 
uniltustrated occupant's seat by a bolt 14. An elon- 
gated rectangular guide portion 16 is formed at an 
end portion of the main body portion 12 at a rear 
side of a vehicle. A plate 18 is accommodated 
within the guide portion 16 so as to be movable. An 
anchor portion 24 of a buckle 22 is connected to an 
upper end portion of the plate 18 via a stepped bolt 
20, so that the buckle 22 can be moved together 
with the plate 18. Further, one end of a wire 26 as 
a first wire is connected to a lower end portion of 
the plate 18 via a connecting piece 28, while the 
other end of the wire 26 is connected to a pulley 
32 via a connecting piece 30. 

The pulley 32 is formed into a two-step siruc- 
ture in which, as shown in Fig. 3. a large diameter 
portion 34 and a small diameter portion 36 are 
integrally provided. The pulley 32 is mounted to 
the main body portion 12 below the guide portion 
16 so as to be rotatable. The above-described 
other end of the wire 26 is connected to the large 
diameter portion 34 of the pulley 32 via the con- 
necting piece 30. Accordingly, when the pulley 32 
rotates, the large diameter portion 34 can wind up 
the wire 26. 

On the other hand, one end of a wtre 38 as a 
second wire is connected to the small diameter 
portion 36 of the pulley 32 via a connecting piece 
40. Further, one proximal end portion of the wire 38 
is wound around the small diameter portion 36 by a 
predetermined length. Accordingly, when the wire 
38 is pulled and the portion of the wire 38 being 
wound is pulled out, the pulley 32 is rotated. 

The other end of the wire 38 wound around the 
small diameter portion 36 of the pulley 32 is con- 
nected to a piston 44 via a connecting piece 42. 

The piston 44 is accommodated within a cyl- 
inder 46 fixed to a portion of the main body portion 
f 2 at a front side of the vehicle, and can be moved 
together with the wire 38 within the cylinder 46. A 
gas generator 48 is disposed above the cylinder 46 
at a rear-side lateral end portion of the vehicle. 
Accommodated within the gas generator 48 are ah 
acceleration sensor 50 which senses a vehicle ac- 
celeration, and an inflator 54 with a detonator 52. 
The inflator 54 communicates with a space of the 
cylinder 46 at a back side of the piston 44 via a 
passage 56. As a result, when the gas generator 48 
operates so that a large amount of gas is gen- 
erated from the inflator 54. the gas flows from the 
passage 56 into a space within the cylinder 46 at 
the back side of the piston 44. 

Further, a ratchet wheel 58 which forms a 
rotation preventing means is provided so as to be 
integrat d with th outside of the above-describ d 
pulley 32. Mor over, a fastening pawl 60 is moun- 
ted to the main body portion 12 in the vicinity of 



the ratchet wheel 58 so as to face the ratchet 
wheel 58. 

Sawtoothed external teeth 62 are formed ar- 
ound the ratchet wheel 58. The fastening pawl 60 

5 engages with one * of these external teeth 62. 
Namely, by causing the fastening pawl 60 to en- 
gage with these external teeth 62, only rotation of 
the ratchet wheel 58 (i.e., pulley 32) in a direction 
in which the wire 26 is retracted and a direction in 

w which the wire 38 is withdrawn or pulled out (i.e., ' 
the direction ol arrow A) is allowed, and the rotation 
thereof in a direction in which the wire 26 is pulled 
out and in a direction in which the wire 38 is 
retracted (he., the direction of arrow B) is pre- 

75 vented. 

A compression spring 66 is interposed be- 
tween the fastening pawl 60 and a bracket 64 of 
the main body portion 12 so that the fastening pawl 
60 is constantly urged toward the external teeth 62 

20 of the ratchet wheel 58. 

Next, an operation of the present embodiment 
constructed as above will be described. 

. In the buckle retractor 10 having the above- . 
described structure, during a normal running of a 

26 vehicle, the gas generator 48 is in a non-operating 
state and the fastening pawl 60 urged by the. 
compression spring 66 engages with the external 
teeth 62 of the ratchet wheel 58. For this reason, 
the ratchet wheel 58, i.e., pulley 32, is prevented 

30 from rotating in the direction in which the wire 26 is 
pulled out and the direction in which the wire 38 is 
retracted (i.e., the direction of arrow B). 

Accordingly, an occupant is reliably restrained 
by a webbing fastened to the buckle 22 via a 

35 tongue plate. It should be noted that, in order to 
. reliably hold the buckle 22 at the position indicated 
in Fig. 1 during a normal running of the vehicle, an 
elastic member such as a plate spring may be 
provided between the plate 18 and the guide por- 

4o tion 16, or the plate 18 may be mounted to the 
main body portion 12 via a pin which is to be 
sheared off by a large load. 

Here, when the vehicle is brought into a state 
of a sudden deceleration, the acceleration sensor 

45 50 of the gas generator 48 operates so that the 
detonator 52 is ignited and a large amount of gas 
is generated from the inflator 54. The large amount 
of gas flows into the cylinder 46 at the back side of 
the piston 44 via the passage 56. As a result, the 

so piston 44 disposed within the cylinder 46 is moved 
together with the wire 38. The movement of the 
piston 44 causes tension to be applied to the wire 
38, and the pulley 32 is rotated (the direction of 
arrow A). Further, when the pulley 32 is rotated, 

55 tension is applied to the wire 26 and the plate 1 8 is 
mov d along the guide plate 16 so that the buckle 
22 is retracted. Accordingly, the w bbing fasten d 
to the buckle 22 via the tongue plate is applied 
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closely to the occupant so that the occupant is 
reliably restrained. 

Moreover, in this case, the fastening . pawl 60 
urged by the compression spring 66 engages with 
the external teeth 62 of the ratchet wheel 58, and 
the ratchet wheel 58, i.e., pulley 32, is prevented 
from rotating in the direction in which the wire 26 is 
pulled out and the direction in which the wire 38 is 
retracted (i.e., the direction of arrow B). For this 
reason, there is no possibility that the buckle 22 be 
pulled out again. 

Here, the buckle 22 is connected to the large 
diameter portion 34 of the pulley 32 via the wire 26 
and the piston 44 is connected to the small diam- 
eter portion 36 of the pulley 32 via the wire 38. For 
this reason, the moving stroke of the piston 44 is 
extended in accordance with the dimensional ratio 
of the small diameter portion 36 and the large 
diameter portion 34 and is transmitted to the buck- 
le 22. As a result, it is sufficient that the moving 
stroke of the piston 44 for maintaining the amount 
by which the buckle 22 is retracted is markedly 
small. 

Namely, assuming that the moving stroke of 
the piston 44 is Li. the required amount by which 
the buckle 22 is retracted is L2, the outer diameter 
dimension of the small diameter portion 36 of the 
pulley 32 is D1 , and the outer diameter dimension 
of the large diameter portion 34 of the pulley 32 is 
D2, the following relation is expressed: 

L1 = D1/D2 x L2. 

In this case, since D1 < D2, it is given L1 < 12. 

In this way, it is sufficient that the moving 
stroke of the piston 44 for maintaining the amount 
by which the buckle 22 is retracted is small in 
accordance with the dimensional ratio of the small 
diameter portion 36 and the large diameter portion 
34 of the pulley 32. Namely, even if the moving 
stroke of the piston 44 is small, the amount by 
which the buckle 22 is retracted can be sufficiently 
maintained. Accordingly, it becomes possible that 
the overall length of the cylinder 46 be shortened, 
and the present apparatus can be made small so 
that a large configuration space is not required. 

As described above, in the buckle retractor 10 
according to the present embodiment, the amount 
by which the buckle 22 is retracted can be suffi- 
ciently maintained and the small-size retractor can 
be realized so that the large configuration space is 
not required. Moreover, assembling efficiency does 
not deteriorate and the present retractor can also 
be used even in a small-size vehicle, so that an 
applicable range also extends. 

H should b not d that, in th above-described 
embodiment, by replacing the small diameter por- 
tion 36 by a gear wheel and replacing th s cond 



wire 38 by a rack, tension of the piston 44 may be 
transmitted to the pulley 32 via the rack. 

Claims 

1. A tensioner which applies tension to a seat belt 
at the time of a sudden deceleration of a 
vehicle, comprising a drive source (48) ac- 
tuated at the time of a sudden deceleration of 

io the vehicle, and transmission means (26, 38) 

which applies a driving force of said drive 
source to a portion of the seat belt (22) so as 
to apply tension to the seat belt said tensioner 
characterized by comprising stroke increasing 

is means (32) which is provided in said transmis- 

sion means (26, 38). increases a drive stroke 
from said drive source (48) and pulls the seat 
belt by. a drive stroke larger than the drive 
stroke from said drive source, so as to obtain a 

20 large seat belt-pulling stroke even if the drive 

stroke of said drive source is small. 

2. A tensioner according to claim 1, wherein said ■. 
drive source (48) pulls an elongated member 

25 (38, 26) serving as said transmission means by 

an explosive force and the elongated member 
(38, 26) transmits tension to a buckle (22) of 
the seat belt 

30 3- A tensioner according to claim 2, wherein said. 

elongated member (38, 26) has flexibility and 
an intermediate portion of said elongated 
member is wound around a winding member 
(32) so that a direction in which said elongated 

35 member is pulled is changed. 

4. A tensioner according to claim 1, wherein said 
elongated member (38, 26) has flexibility and 
an intermediate portion of said elongated 
40 member is wound around a pulley (32) serving 

as said stroke increasing means. 

5- A tensioner according to claim 4, wherein said 
elongated member has two pieces of wires 

45 (38, 26), one wire (38) which is connected to 

said drive source (48), being wound around a 
small diameter pulley (36) and an other wire 
(26) which is connected to the seat belt (22), 
being fixed to a large diameter pulley (34), and 

so when these pulleys (36, 34) are connected to 

each other, the drive stroke from said drive 
source is increased and transmitted to the seat 
belt (22). 

55' 6. A tensioner according to claim . 5, wherein one 
nd of said one wire (38) is fixed to the small 
diameter pull y (36) aft r being wound around 
th small diameter pulley, and one nd of said 



7 



EP 0 662 408 A1 



other wire (26) is fixed to the large diameter 
pulley (34). 



7. A tensioner according to claim 5, wherein said 
small diameter pulley (36) and said large dram- s 
eter pulley (34) are coaxially connected to 
each other. 

8. A tensioner according to claim 7, wherein one 

end portions of said two pieces of wires (38, 10 
26) are respectively wound around said coaxial 
small diameter pulley (36) and large diameter 
pulley (34) in opposite directions, and when 
one wire (26) is pulled out from said small 
diameter pulley, an other wire (38) is wound is 
around said large diameter pulley. 

9. A tensioner according to claim 5, further com- 
prising reversion preventing means (60) which 
prevents said wires (38, 26) from being re- 20 
tracted in a direction opposite to that of the 
tension of said drive source. 

10. A tensioner according to claim 9, wherein said 
reversion preventing means (60) prevents rota- 25 
Won of said pulleys (32). 

11. A tensioner according to claim 9, wherein said 
reversion preventing means (60) is constructed 

in that a fastening pawl (60) engages with said 00 
pulleys (32) so as to prevent rotation of said 
pulleys. 

12. A tensioner according to claim 5, wherein said 
reversion preventing means (60) allows rotation 35 
of said pulleys (32) only in one direction by 
causing a ratchet pawl (60) to engage with a 
ratchet wheel (58) formed on an outer periph- 
ery of said pulleys, by an elastic member- 
urging force. 40 
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FIG. 1 
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FIG. 3 
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